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(54) PRINTER DRIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically select the 
most suitable page description language(PDL) on the side 
of a printer driver by judging the feature of print data, 
selecting the optimum PDL type out of plural kinds of PDL 
and preparing output data expressing the print data in the 
selected PDL. 

SOLUTION: When a data type decided by a data deciding 
part 3 is reported to a PDL selecting part 5, at the PDL 
selecting part 5, any type of PDL having ability for 
expressing the print data is selected while referring to a 
PDL ability table 6. When any specified PDL type can be 
determined, the feature of that PDL is reported to a PDL 
part 2 and its generating processing is instructed. When 
plural PDL types are left as candidates, at the PDL selecting 
part 5, the sum of predictive PDL time and data transfer 
time is found from result data in the past corresponding to 
the data type of print data conceming the plural candidate 
PDL types while referring to a data base 7 and the PDL 
type candidate, for which the estimated time is minimum, is 
selected and determined. 
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[0001] 

mixrv y h A:^-v^imjmfhy') y^(n 
-i^lE^wSS-»s?t'l hr^iy^<ntdt><mr^) y^ h 

C0002] 

\i. i-^-v-riv^y^x-^ 1 0 try y^'iAtm 
T^m It I tzm 1 li^B®ffi|g£7)^iiJ^t 1:5: 

[00 0 3] PDLi^li^^S-M^^ScttiO. Bl 

mix. T-mm^mzki)iX'^i, s^c ss^ 
-ftsn^trp D L?:ffiv^§; t {zx <o mif-:^mm'& 
^mt?>zbifix'ti. wiz. r^yifmmm. 

mi^Jiidlz^j:^, 

[00 041 t •7^^'vV7h^<r)t'<V-r 
-fy/i/'J^rA rwiNDOWSj tcfcv^tJS, I17t 
S^ti^C. yf^\^-f ^ y^^'yXfM. rwiNDOW 
Sj±(07r'J^-->'3yTD/7Al lA>4,iittiSii 
li£P@lf-:?{4, GD I (Graphics Device Interface) 

bmiti^im<D^ yi'yx-xiTyf-ffmizx 

tH^hl. Ziit:f^'^^x^yjf7x-xm&(GD 
I. EXE) 12WIX0, rar-^'cOBMffiS: 



r'jy^'H7>fA'i3CSt. <:oi!!®jifTofA'>f;^ 

■<y^'7x-Xj!!iagp (GDI, EXE) 1 2ti:. rw 

iNDOwsj ^^i—f'<yfyXfMzisthx\,y 

^:^'^yi^7x-X>m^{GDl. EXE) 12*^. 

-i'mmm^ifm. ruy^'¥7^^n3i,zm 
^tixoizmmixmrnmim. r^jy^v 
^-f A'l 3{4, mmzm^iix\^hr^)y'^iA^ 

nix. mmmm^^<r)r^} y^mmiPT^h 
mm^^'^m^ }^-'y\izmh ixr^jy^ i a 
r';y^K7'fAi3{4. Mfi^jtSM^ti^ru 

y^' 1 4tl^tl. tcOS:fflttti3<C:i: t^|>, 
[0005] r^)y9^(r)r-9mmi>mthfz 
A, rijy:?CEpfjT-:?SrJ^|.Jt^W4. A--yt;P 

^y\:a.-mux'mf-9<r)f-!^m^^'>x~ 

^mixi?(:,mti. ^(7)bt. mm, m^^-e 

- 2 9 2 0 2 A^r{iimzEm(7) ^mm&'yXTJ^.^ 

sj y^jy^^^cor-i'mmmzm 
thfzi^. smmm^^bm^tii^i,zii. m 
mmj:Emmizmm]f~i'<^r-:?mtm 
mwixmt^. z<^xoizix. &mmm 
'^mtizbizi^x, r^jy^^m^m^m 

[0006] zcnm^, ru y^^izmmtimmm 
co^T-i'i. n~v-fivay\^:i-^b7'^)y-!^b 

mxmmith-k.^<r) 1 mmmm(n^mt,b 

mtb. m)3'&rm.thzb\i. atfi^coio 
<^^'mi^rm.thb\^imbmx'hi. mm 
mir)ff)mm^immhb\^oM%x'\i, ^)v^ 
PDLStj£<^r';y^'tt3v^T. m\f-9<r>mm 
(n^irM%.<r)?i> Lc^mtA^h 1 OOP D LcojB^^l 
S?t5 b bmtX'h h hl^-ei. . 

[00 07] bZhX\ mW]iUzmX'%l-7)V 

i-T>T>m^r^)yjf<r)^^ PDLrttsfl^cor'j 
y^ Yy^mm^hhcr)mmx'hh(nx. lii^i 

m-ltimz. PDLfcriSr-^S'itoi^JiFji 
If) LT. aflJ'5:PDL^:fflv^57•'Jy^'l<7•^A'^S 

miZb\,zti:h. 

[0 0 08] i-t, T'jy:?H7-<A'?:lJRt^j$jfj{c 
Ittli. 0!l;i{f . im. r "HP BIDs Farewell to 300 
dpi with New 4 ppm LaserJet 5L" THE HARD COPY OBSE 

RVER, Oct. 1995j \,z%mtfix\-^hmi^mx'% 

z<7)tmzi.hb, rDy^-tcitjELt. ^<nr^) 
y9 A'^ ^ vx y-)\^thmz\%.. ru y^ 

-fA-AiiSf^tSS^ItlEtt. mm. i^^\y-r<y 
^'yXrh.ifi'7A9'aV7V^(r> rooSj ts:<ni? rw 
iNDOWSj 5r(^)*>fc:*tiBLT, ttz. CPUtojSjg 
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INDOWSjT\ mmCPl^i^mL. 
Acni y)^\\ rwindows Printing Systemj fflcoruy 

TDosj mmT$)tiii. >m-t^T-i^m.(7)'j^-^ 

V > P D LffliO K 7 ^ ^ y X h S . 
[0 0 0 9] tfz, H^ClKtiixtf. TT-y^-^gy 

iSt. M;i{f, :5'nV7httC0ffifp^ TMicrosof 
t Power Point J (TiXd^^'yy ^ v Xi'^-t-iZfRo 

rrv y-i^a yrr3if^M.ff)i%^\t^ ^^-y^ v 

b^tOffifa^ rMicrosoft Wordj CD J; o ICx^:^ b 
[0010] 

[^Hj*«M^t J: a t-ri,ii@] h^h-^^ -mfrmh 

¥6-29202 4-^<&fgfciBlico rp^j^figi^XxA 

a^^xii. ruymiz^mtmmT'-^S'kmmzm 

[00 11] tfi. ::<7)#^Jp6-29 2 0 24-t^?g 

if^smizxhT-^crtmw&^co^i: . PDLcomm 

^^^<7)^ ( P D L-fb) liZm^miX . V/U^P D L 

itjiBr V y^ffiT y y H 7 ^ >'N'(cfc{t ssia^ p d l 

oa^SrS^-tSiti^jSffl-tSfcs -^-c^*^. PDL 

[0 0 1 2] fiJ^L/ii^c, rryy-i^gyrn^^ 
7A1 1 (07) *>^.ai:'j$iT.SMT-^KJ:-SB« 

as (GDI. EXE) 1 2j&«sttK0, ryy^h'7^ 
1 3 {cS-^-f I. i: 3 ^mMz^ LX iSf^Of \ r y 
yrJ'K^-fA'i 3*i, S^$il.TV^|,ry>'^'IB<7)PD 

L#^^£^>f ^ -i/iiii^ Lx.r^}yd>iA },zmh 
-eoit^. rry^-v3>'7'a/7Ai 

lti^t:>\i. rJUX'^yi'ysi-xm^U {GDI. E 
XE) lliitLX. ryy^'H^'f A'l 3tcfilB3v 
:^Fi&5l1t-fS«0T\ ryy^'K^'fVN'l 3<4, x^N'^ 
;^^y^'7x-X5!MgP (GD I. EXE) 1 2!{)>/bC0 



[0013] -eco;^-^. ry y^'tcm^L;t:7'y y^ Y 

7 ^ A' 1 3 tfcv . fflffl-r-s p D L<r)mmm.(^m& 
ifi-\^x'hmi. m8iiZ7T&iioi,z. mYmmi,z. r 

yy:?F7^A'i 3X\i. "r^Mx^ y-^yx.-x^m 
SR(GDI. EXE) l2t^t:>mmm^<nW[^^^h^t■:^ 
V^H (Enab 1 e ) Ifih^t. Ztli,znLX. ^ff) 
mijmiZ.tt:-MSt^ (GD I INFO) COT. 

iiizx^. mm. TTy^-v-gyrni/^Ai 
^><7)^fHfS]i^^ TE 1 1 i p s e J t^ffUx^ yd> 
■? 3.-X^^ {G\> I . EXE) 1 2$::)VtT. -eo 
■tt.(m^ roUTPUT (E 1 1 i pse ) J ry^- 

^ H 7-^ A' 1 3 tfsi. . ry y h 7^ a- 1 3 *-A>fliP3 
feiii7)ity)OPDLi^^ (ffiRSH) *^'aj:^i§ii-S. 
[00 14] t*>t. ryyrJ'H^-f A'coPDLcoitB 
i!asotitg>{)J+4i-C''Srv^J^{cli. 09 CS^-r J: d {c. 
m^n\z. ■r^)y-^y^vA)^\3\t. n')MxA> 

;?7x-X5Plli5 (GDI . EXE) \ 2t^hWmm. 
OM\-^^h'±':i'^yY (Enab 1 e) *<fe-5-Ct, -5- 

<^W]W£\-^Zt-i:'MMth (GD I INFO) ^htc 

tahcm:. mut. Try^->-3yro^7Ai i«> 
^>iIilJ§ix^cffiR«B^^{i. f A'-f y^J' 7 x-x 
J!®g|5(GDI. EXE) 12tzX-oXm^^^-(ym 
roUTPUT (SCANL I NE) j liZm^i^ 

l^ixxmmi^^ix^, zco^^. r^}y^Yy>[/<i 

1314, •e<07-<y»B^&^ r OUTPUT (SCAN 
L I NE) J *><5C7)PDL^^'\(!0K|!^t(4, 

hmm^ixx\^hr'} y^^zM'^^^mx^m^fi^^^^fz 
ib. 1 1 1 1 p D L^^izx^ximpimmf}^^- h § 

[ 0 0 1 5 ] t /i. ±Bi<^MRi,zMmcom<r>X 0 iz. 
^yxh-ji'-t^mz'^x7-M,c7)^i,zmtx. ruy 

izimMzmmmizsbttiPDLffmmit^mThh 

*\ -^yxh -;P^(4^t|il-c7)7' ^yy^Yy^ 

^^fihf;.^. m\f- y ^zm t ituw^ p D Lcoati? 

[0016]t7t. |SIt<, ±iBX!K{=iB«<^St&<Od 

*>s Try^-i^3>rni/7A{:J:-)Tlfl#A'7;^- 
^'Sr^-fS^r^Ci^i:, ia^(^PDL/\£7)^^A- 

7^-^^^ T7"U^r-^-3 :/7'D^7AlCjEtT?g^T 

\^it3fxhifzi^. ^(7)*^. y'vymi,zmL<^p 
mmizmmxt-r. m\-f-:^i,zmmPDL(7)mm 

[00 17] zzxu. mi^-<y^-^<r)^Mii. 
^iitz^corrvy-i^ayrr^yyj^cDmmiizi'^x 
cri^mLXtiK). '2^-rLhT-i^cr)mm^:M.X'mi 
x\,'^lMiTli^\>\ znfziib^ i^yy A y^^WffiT 
rv^-i^3yruf>'yM,mmLx. ^^ff^T-^xh 
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[000 1] 
[0002] 

'^-i^'SSfiSli ( laT, P D L i: B^StT S ) <^«iiij&^ 

^^•-y:^;^^yt°JI.-^' 1 otryy^' 1 4tc7)^ 

[00 03] PDLmm^irm^h^itizi*) . ep 

mx. f-i^mmAimtzbt^x'^ I . tfz. mm 

P D L Srfflv ^1, C h cfc 0 6PS!It-:5'«05J^1± 

iim-t^ztifiT^i,. m^z. rvy:!^i!}^mL<nmi 

(DPD Lc7)itii^^$-5{tAill> im^X'^ I) Xoiz 

[0 0 04] V'f ;7ny7hH:<07f'><.^—f 

-C y^i/Af A rwi NDOWSj tCfeV^TJi, I17JC 

^■^idt, :t-^L'—f-f :^^^v;^Ti» rwiNDOW 

^EPfflr— ^^{i:, GD I (Graphics Device Interface) 
tmih.^^Mcr>-( y^v 3.-%<nf-'?jei^\,z^ Oi* 

I. EXE) \2imii3.'o. m^—9<mfmm:k 
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^y^'7x-:^^0!ag[! (GD I . EXE) 1 2{±. rw 
INDOWSj iS^V-r <y'!^l/XTUZ-^t.ilX\^ 

^X>f y:J'7x-X5!iaa5 (GD I . EXE) 1 2**. 
7^A'l 3^. tia6*ItC^^$^lTV^|,TU y^\A\.Z 

nLx. m%w»!mi^^(r>r^)y'^\zn%thpv>\. , 
7-';y^'b'7^A-i3(4. isawtcSMSft^ry 

y rJ- 1 4 tJi-^-r^ i omaLTfe < C t tC^S . 

C 0 0 0 5 ] ry y^^^T-^emras-MStts^c 

ruy:?tEniiJT-^Sr3^-S%^tc{4. A'-V^;l/ 
3 y t A- rtgPTWfiiijT-rJ'c^T- ^Eiffi^ff ^ T- 

- 2 9 2 0 2 4-f ^iltfeiiiO ramj^figi^XxAII 
Sj rUy:?'V0T-^iEi*l^iaS:Hlw^ 

m^mtxEmt^. z<Di.oi.zLx. ^t^mmim 
i^mti^LUzii'ox. ruy:?^co<B3Mii§isi^Miffi 

[0006] z<r>^. rv y^^^^z^m^timmmm 
(nEBf-^^. n-vi-)v^y^:x—S'tr^)y-S't 

<mx^'mmL-^tt:>h<7) i n<mmm(^>^c!mAb 

PDL*tJS«^7-';y^'Ci3V^T. mif-'9crymsm 

m-^:ibtmiX%ht^^£Mh. 
[0007] t i^T. ISSttOP D L tMlET# I. V/U 

f-PDL^^jasryy^'cT)^, PDLrtfcsij^ioru 

iiS^S^iftl;, PDLtJ:ST-^4<0ffiffi&^ (itai 

Wf) tTs aflJ^PDLS■fflv^sr'Jy^'^'7-^>'^'^:ss 
[0 0 08] ^^vT, r^jy^Yy^Ji^mSi'thmj^z 

mLX\i. mx.\S. SlM r "HP BIDS Farewell to 300 
dpi with New 4 ppm LaserJet 5L" THE HARD COPY OBSE 
RVER. Oct. 1995j ^^leiK§^^•CV^§rt^A<#BBT-# 

:i<r>-xm.^zXhb. ruyr^icmtT. -e^oru 

y^' Yv^J^t:^ yx h-;U-tSBSt{4s TU y:? Yv 

A)^i^mm-h'mmz^^x. mm. ^^w-r-fy 

^i^xxi^i^v-f ^oy7bit<0 TDOS J ^co*»rw 
INDOWSj 5rO*HcStj£LT, CPU<7)jSJK 
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MCOX OfV^ rwindows Printing Systemj lOrU^ 
A*? r D 0 S J mmX'hixii. mtl r-9^<n'}^tt 

[00 09] tfz. mmzmi. rr^if-v^y 
mmvmfhwmto\rc%im%i\x\^h, cat 

J:2.i:. mif, v-^^'oy7hil:<0fS,S.« TMicrosof 
t Power Point J OJ; ?5:/77^ 7^'X^4''C,4cffip 

^^t<7)ffip°p^ TMicrosoft Wordj <7)i.o>,Zr^Xhi^ 

[00 10] 

¥6-29202 Awm^zm(r> mm^vxrJ^ 
ijt^Tfi. r^)ym\,zm.tmm-9im\z^ 

I. 

[0011] ttz. ::(7)!iS¥6-2 9 2024^^18 

9smi>ziif-9crmm^'^^t:. PDicom 
^^^com(PDut) izm^i^wix. v/kf-PDL 
mr 'J y^'or u y H 5 -< A*fct5tti.ftl5r p d l 

<iO^$:SS?tSC:i:taffltSt, -eo^, PDL 

SM(omm^zmmim. M-mzsmwdmz 

i o t P D L<^a«^l!)?tl. b . lti5«^^LtS^ 

[00l2]iiiriUv:J:oK, TT-'J^-- vgyro/ 
7A1 1 (17) ;!)»<i>ai;^$iiSEPlf-:7t:j:Sl« 

aJ(GDI. EXE) 12*«SftK0, r'jy^S'H^'f 

A' 1 3 ta^ti. i 3 m^izmixm(7)x. 
y^' K 7 A' 1 3 at v^i. r ij yffm p D 
L^^^ffiffi'f ^--/'icmt, r'j y^ 1 4{cjSS 

iiS^ltO. fWJ*^, 77" iJir-y 3 yrn/7i.l 
1*»'?>{4, fA'-f J^'fy:?7x-XJ!iaSS (GD I . E 
XE) 12t:-frlX. r'jy^'H7^A'i3tCtSl3-7 
yHS:^fftli<OT\ ruyr^H^-fA-isii. fA'f 
;^'fy^'7x-^j!!UIg?(GDI. EXE) 1 2*>i3<iO 



ifhlkiz^j:h, 

[0013] (^Ji^, 7-y y:? t*f{BLfc7*'; y:? h 
7^Al3Ci3>,^t, tffltl.PDLcOffil^!ia(Ofi||g 

y y:? F7-<Ai 3ti4, fA'-^ y^'7x-;^)!!!g 

85 (GDI. EXE) 1 2p(>mm(0!Si\,\'^h^3 
vyh' (Enab 1 e) i^ltMLt, fcO 

tl:Jj**J)5Cfc?:lttl) (GD II NFO) COT. C 
ixCiOs MiJl 77-'Jir-j/3y7'n:/7i.l U» 
(>comm^^ TE 1 1 i p s e J *>t' aMX^ y:? 
7x-;^3!!iag8 (GDI. EXE) 12lr^MT. -eo 
iScOJ^ roUTPUT (E 1 1 ipse) jr'Jy 
^ H 7 ^ A' 1 3 . r'J y ^' H 7 -f A- 1 3 A»<i>ffi R 

wm<r)tzib<r)PDL^^ (mm) m^hh. 
[0014] IPI. r^y if Yy^mPDL<^im 
m<^imi!fi+^x'^j:\^^m. ngt^^tiat. 
mmmiz. ryy^-K^^A-i 3t4. r^^^^x^y 

^'7x-X«!g|5(GDI. EXE) 12*><i>fiJHai 
<0|BIV^-^i?-fr3-7yH (Enab le)t^h'>Xij. ^ 
com-fim^^^tisMtl (GDI INFO) it 
^Ui. 7riJ^-i/3yrn/7Al 1*> 
';>llli$ii^:<iRSffii^^(±, f A'^f x^y^fjx-x 
«Saj(GDi. EXE) I2fcj:ot1igs<05^yt 

m^'^ ^OUTPUT (SCANL I NE) j tlg;^ 

1 3{4. -eo^-^yjffll^^ roUTPUT (SCAN 
LINE) J i)-^(><OPDL^^^mmi\i. 'Ml 

i>m^ixx\^irvy^i,zmmx'm^ti^£^^fi 

iix\>^^i§itizmixms,m±^ <^Mtts . 
[ 0 0 1 5 ] s^t. ±iao:«iKEtcogit<7) i o 

>fy;^h-;Wtl.liti/;^TAcr)Pi{:fEtt. ruy 
:?H7'fA'sit)?ts:^&fflt^l.fc, ^yxh-m 
mm^izmi^i,zi^titPDLff)mmmxhi 
^ y;^ b-;H{4ttlRl-cor y y h 7^ a'^j^ 

ffl^ilS^cft. Mf-^-tjCty-^lifiti^PDL^JSS^ 

[00 1 63 i^. Ilt<. ±iB3diii:iBS<OSffi«Do 
*>. 77° y ^-v 3 yrn^^7 Ate i otiif^/N*?;^- 
^'$:^tl>:^Cilii:, imm<7)PDL^mi^i 
y}^—?^rr^)^-vByruyyMz]Btx^ix 

^Lmu^^^fix\>^xi>. ^hhMmPDLi 
Tmrnzmx-t-r. mr-^mmPDL<7)m 

[0017] zix'ii. msi^^y^-^mmi. m. 
^ht:.m7r')y-v3yruyyA(mmzi^x 
<^fm^ixii'o.mHir-!^<r)m.^^xmi 
x\^hmw£\\ ^(nt:)ti. fyvA'/^iUmr 
rv^-y^yrai^yAimix, m<r>T^xY 
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[0018] *^BB{4, ztitb>(r>mmi:mm-itci^^z 
) N'fcij V rr: , agtco p D L \,znm-h rvy:f^immt 

S ^ S 0 
[0019] 

[iliSSr»1-|.;ti^i7)^S] ±iScoj;d^S6<j^a^-r 
hfz\h. i!?mmr^}y9YvA)^\t^ mi«0#®fcL 
EPI!ijT-^^#aS-!WBr-tSfiIif¥S ( 3 ) fc. 

[00 2 0] tra. ^^m<^y'vy-i^vy-(^m. mi 
mix . m.^j:^-i^immm<7)im^mm-ti> ; t $• 

[0021] Zcr,Xo^j:mi't^i'l:^^m(7)rU y^ 

K^'f A'titttf, mi(r>^-'Jt^^m><znmthr 

3fl*<7)PDL'f(:{:St;t^^T-^'lEjM*^i:'<0 

ttaw^r P D L SrfiJffl-rs « 19 . ::oSS?S?p-c 
<J:tO3-p<O^m;J;0EPSijT-:5'{Cji<i3^rPDLi- 

(2) PDUCB^^Am^ 

(3) f—^m.m^mm^^. 
^Lx\^hmsimmmm.zii'>x. mmtcVDi^m 

S?-rScittcJ:0, r^)y-?Yy-iJ^X'\i. v;i^f-PD 
[0022] 



H7>fA>fy^'7x-;?.$iJffl)gli (DDI$(m) . 2{± 

(PDLiMiRgp) ; 6{i^-vfe^mi§ti^i^ (p 
^K-x^ 8iiruymmm.,m:t.-^m.mm. 
uy^¥y^^^. iA\,ir^)yifX'hh. 

[0 0 23] ^Ic^i^MTW. rwiNDOWSj^'^ 
V-y-^y'/l^XTM.lXm^tr^) y^ H7>f A'^ 

^\)LhxWMh. rwi NDowsj ^A^u— f-f y 

\t. mW~'9-^-r^}y-9Y3A i^z'iicyi-th^. 
rwi NDOwsj is^v-'f^ y^i^x^h.(nAy-9 
-7 s.-x-ru^vj^^ixLx^mir-^-^'miiith. -e 

yrJ'^x-;^ (GDi)imizi:*)^ T^Ux^y'i^y 

Ji-xmrnU (GD I . EXE) 1 2izm^ti. MtC. 
T>'NM;?.-<y^'7x-;?.J!!:aa5 (GD I . EXE) 12 

lzi^XT-m^(7)mSif}^^j:^ixx. r^jy-^Yy^ 
A'l 3\iZW.^Kh. 

[0 0 24] ryy^'K^-fA'l 3tCi3V^Ti±, HHC 
*-r<J:?t, TA''f;^-fy^'7x-;^i!!iH|gK (GD I . 
EXE) 1 27!i»^>{S§il?t9]eiT-:?5:. T^UXYy 
'fAM >-^'7x-X$IJ1JPa5 (OT. DD I$IJfflia5tB&«^ 

■ri.) iSrtfrfc^ftKo. '^.-i-'ie^s^^^^gp 
-'?i^^rmM3\izi,m^-rh. 

[0025] Z<r))%^^ t-r. D D I 1. £7)$l)ffllj!)l 

mx'it. mi^mmz. tr. !fi5^«f6is^gi59 

y^yj:-xmmWiiGT)i. exe) i2K:*fUr 

u H7 ^ A't Lx<^m:h ( p D L^Bgtg:(3 ) Sri:w' 

tfe'j^:/Ct'Cr>'^'-<;^-f y^'7x-;?.^aBigB (gd i . 

EXE) i2imm-mm:i^yYmmit:mi>z 

[ 0 0 2 6 ] DDI 1 JL-if^lfflg 

mthPDL(r)m^mizmm$tix\>^^(7) 

•C, '?•^0«^E<OPDL-^l:a52^^^^tT, jgStl/cWJr 

mmzmtni-i . i— 9-msffifg<7) p D Lfi^A* . 

T-9^^rmM^3lzmL-f^m^4izii\>^ 

x-mmmi-^, 

[0027] T-i^^-(rmMU3X'ii. ^im-ofzw 
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[00 28] f-:?^^rmUS{Zii^\xm^M: 

L^a55t'<i. ^^-vmmm]^ (j^it, pdl 

^•aJItl.(7)(:+^)-^tg:/]$rt-5^>:PD LoaiSJSSg; 
tS. '^I'lT'locOt^OPDLc^ffl^t^^f^fl 
if. ^SUcPDLO^?:PDL^bai2t<Ei.T. 
^ t J'caiO p D LcOffil^^iO^fRJOia ( P D L-ftSS 
a) IrtlStS, 

[00 29] t/i. PDLlfl?g|55T1i. IS^f^^P 

D \.<rm0m}L LxmB-ifi^^. p d l^i^^ 

-C^SW^l/ht^liPDLOffigcO^lf^a 
JRL, PDLcoaS^^^i,, ^tt. l^U^PD 

Lc7)ai®^PDL^bgK2{ce;t, PDL^l:J!MJJg^t 
[0 0 30] PDMkgK2m f§^S§fl^^a3®(7)PD 

ruy^iiijj!|ia58tcai:^3t^. rgy^-^ijaiip 
8T1i, S{tffi-5;tPDL<?)«l#^^7''jy^iliBl 

[oo3i]ii2Ji. T-'jy^'K^^A'tcii.iij^^aia 

T 'J y K 7^ A't i §»«ffl«»f^{i. 02 (C^t 
i^t. fAW;^H7'fA'^y:J'7x-;^ (DDI ) t 

^nmth (^f 77-2 2) , zmm^\,zi. 

^0*»??WJ£t-5 (;ir77'2 3) , ^77^ 7^' 
{xf^riA) . fosjRtiOPDLAnoi^its 

*»?f*'S:i|aj^S (XT77-25) , 
[00 3 2] P^Li)no\zmtt>^£\,^^[^^ 

#,11T P D L^hf ailil^t ISjS1^a!|li|S<0«*ig/Js<7) 
P^L^mth (Xf 77-26) , CtltiO, ftl 
^:PDLS-^^T'#Sc^t% r^T-ltRS^utPDU: 
•to, EPlt^f-^f^PDUtL, T'Jyi'tHit 
h (XT7T27) . 

[00 33]<^t. ::<0J:3^:r'jy:?H7'fA'S-«Be 



t1S€ffi^gigta59{i, TAV;^^:^^7x-;^Mlg|5 

(GDI. EXE) I2^m]%mmb. PDLJi 

[0 0 34] :i:.X'<r)f^U y-S>y x-X^W> 

(GDI. EXE) I2^m]mm\i. rfMX 
■<y^'7x-;^J!llg|5 (GDI. EXE) I2i}^(,mf- 
^tlim:i-7y¥mWtlfzumzi^^tl, If^cT) 
r^T^tgi^jj *>'fl^$ti^ (1st) . 

[0 0 3 5] f^Ux^y^yx-xmUiG 
Dl. EXE) 12*>^>l^T§^^;t:Sla-7yH^:^^{S 
tS«lill (PDLif&^) SHWfc^S (M) 
$il3tl!S<^PDL{Cff^t^rV^^, a^(^:i^t(i 
ft^lBSx 7-5511, fA'^;^-<y:?7x-XJ!iagp 

(GDI. EXE) 1 2fcMLTa^^t7'k-^':?'^y 

[00 3 6] PDLJISffiflHi, !iS<^)PDL|-tfflL 
^t^tlt. 'f-'^^S^TjPDLJJgSt-S^ftfcfflV^ 
PD L^g^fUgt LT(i, m^ii^li rgiiiM 

PDL imti X p tcji^s MX't?>,m 

«f. +^lSrlL<^SL;tU3©^t{i, PDL(;)»® 
tLt "PostScript" m^lXiii, fco 
^> #S<^PDLc7)fgg*i:5:§ixXi^^i, Sil^ 

mmi^Uf'ix^tL. DDmmimmmiz^ 

V . mtl PDL P D LfliS? 2 {IltfcBl 

mT-i^mti^i>z^j:l. 
[00 3 7]|!riLJtj:3(c. f-^'^'>f7-WSg|i3t' 

^. ■^^^-'jm^im^x. T-^i'^7-t:-Si^t 

l>. t^r*)*>, c:of-^'^''f7'$-i^^'(i, DDi^j 
y\^, /77^ 7^'xMi3vyF. -^.^^-i/jiHav 

vy vy K tS-lALi, ; i: 
0, T-:J'^'>f7-5^St5, fiOii^, f-:?^^7- 

(1) . T=^fXh(7);^C7)^^7-, (2)./77-f7^' 

x<n7^(n^>{r^ is) . ^;<-i;<;)?,.(Oif^r. 
(4) . r^xVhyv7^';'7Xffi7)xr)^^y^ 

77'f7^'Xt'f;<-i;(:r);V(7)^''fr, (7) . t^;^ 

^tfyy i'/ifxi:^ )^-i;^±Xisti(r)i^^r. 

[0038] PDLtg:J]^6{i, TA'>f;^-{y:?7x- 
(GDI. EXE) 12*»4,(7)ffil3VyH$- 
PDL(7)ll^&<^tS^tliggt, l!gM5ffl<j:? 

>.zm^tii. 

[00 3 9] 1314, PDLt;>]a<^-0ijj7^tlf3i 
^. l3iC/-KtJ:5tC, PDLtg;)j^6W4, #'?C0P 
DLcO^^t, TA-'fx-f >'^7x-;:^i!^*B (GD 
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I. EXE) 1 2*»^,^ffSn5^^0f»BrJvyHt 

:i^-x9mu (GD I ) imn^timm^-?yYifim 

rOutPut (ARC) sX'h^^^^Z 
Jis lll#gOPDLC7) rpDL#l J , m2#gc7)P 
DL<7) rpDL#2j . SSSacOPDLiO rpDL# 

3j<ov^-fii<oas<?)PDLTfcMi£r5rMt'3ii.*j, is 

a^^^^^lgRfiia^^^T) rOutPut (ELL IPS 
E) J ISlSBtOPDLCD rpDL# 

1 J \i.1^^WChhifi. ll2#B(?3PDLt7) rpDL 
#2j . lg3#a<7)PDL<0 rpDL#3j COV^t^t 

utput (CIRCLE) J x'hhWt^izii. mim 

ic^PDLc^ rpDL#l J i:»2#a^PDL«0 rp 
DL#2j ^3#BC0PDL<7) 

[0040] ^i^o^£PDhm)im^^mth:Lti.z 

-mmUiGDl. EXE) 1 27!?>4,|6tT§tl^MB 
}£fi&.<7m^X'PD Lf5JiM^^{:a^§ 

[ 0 0 4 1 3 P D L^|:il#ISI/lKjlSl^iaT-:J'<- 

"r—^K-xKDn^wn-t^mx'hh. mA\,zm- 

Jrdfc:, PDLfl:ii#ia/|iKj*i^x-^'<-;^7{i. ig 
^rJ'^Ty^f-yPh'Ta. PDL|ii7 -f-;WH7 b . 

POL-fLNpra^-f-zl^KTc , PDLT-^*7-f-;l^ 

H 7 d . *5 iy^Hf yr;l^7 K 7 e *>^>m$^i 
y (T-rJ'^WT) J^iEtT. #^fOPDLO^tt 
MB|,^0) , PDLx-:?»(/l^iMBl!,^cO) <^ 

[0042] ^ftg»iTUiH3-ri. ^: . p D umm/m^ 
^)\± ^mm^^rtii^T^xv<r>y^iX^^ pdlct) 

rpDL#lj c7)PDL^fl3V^:^Ji^{C. -fcT)? 
DL-(tl^P^*J, igfillMBS,;^:^ rsg-^j T3iO, PD 
Lr-^fifi, Sfi5lMB^,;^cO ri. 2MBj 

[0 04 3] m\T-:^<r>^^ri}K yvv^v^x^ 
^^com^mmiTi^^j: tizni^xn. mm<r) p d Ltg 

t)^ 6 LT t> . P D L i5Da5i<7)St(?A<T-# "xT) 
X\ P D L'fbi^^/iEjJIIi^faT-rJ'^-x 7 ^ZtSm^tl 
TV^5^T-^ (U-n-KT'-^j^) ^ffiv^T. PDL 

<tf'm^tw.m^wmm>mtm^\^t 5:* p d l cos 



[ 0 0 4 4 ] P D L ^tB^^/lKjMffijraT-- ^ '^-J^ 7 
-?-0(i«SS:Sf< bX . mi'r-^lzjeii-i) P D L-ffc^ 

Atmm^^d:^izi:mn-t^, 
(mm^m^m) = (^$^ii, p d LT-^'^jUfi)/ 

(aj:^:it-h^7)T-^i!6iMa^) 

±X(7)PD LoV^-CiOEPSijT-;5'i0^ltr-:J'3{)i 
liotT'OPDLo@MS!»?{i, mtf, ^-^yh'nt' 
ymifZj:'jXm^-t^. C:iltJ;0, :^T(?)PDLtSt 
LT T- ^ Sr JRA-r 4 ^ i; § . 
[ 0 0 4 5 ] P D Litm/^mT-:}'K-X 7 iZ 

mty-'~i'<Dmtii. ruyhmmzm-inm^f^ 
Ms^-^-r. w^<^PDLimi-iJ:oizm^^tifcm 

DLit^^SrAtL. PDL<?5f=^-:5'l:S-Bi: -^-y 
PDL-fbi^ia^XisL. PDLOT-:?ft^Yi: 

^Js\<7irvyhmcr)mmiz-^uxi±. poL-fti^ 
m^A' tl. PDLc7)7^-^a^B' bl. ^yr)V 

A' = (AXn+X) / (n+1 ) 
B' = (BXn+Y) / (n+1) 
n' =n+l 

tlx. P'DLm^/^^^T—9K-X7{,zm 
[0046] ic7)j:3icL.x. v;P^PDL>itJE<7)ry 

^T'-:?$fflV>T. rUyhT-:?l:fttjiL;tPD 

LO^Sr^iR L . a!R L/v! P D Ltc J; SiSMiJ^^^fiJ 

BrRi®^«^>^*i h s ^fcji^O P D L'fb^^-«?>|Ej^B#^ 
im'Hz-th^Ltifi-^th. 

[ 0 0 4 7 ] 0 . *^BJt J; ST-y Vyy{j^z 

-fj^-v-'Sr-^tf^Wi. set, PDLtg:fjS6&#B^ ■ 

tT, mmzMm':si}-^^\^mm^iti3\ -s^J'^^tv^pd 

^Wi, PDL{kB#S/!fEiII$ST-^<-^7{Ct5 



(7) 



^. fix. m^itzPDL^^m^^xmif-^i: 
[ 0 0 4 8 ] , ±iE^j; 5 m&^tii^mi&m 

a, nmmihtib. tt. ^fyrsi^zm^x, 
D I . EXEj mmh^m^h. ^mz. XT',r 

52\,zii\yx^ r)MxYvA)My97x-X (DD 

I ) ^z^mwr-^^^mh. 'mxT'vrs 
3^zii\^x. p^L^^^mms x'hu^i^^ 

[ 0 0 4 9 ] P D L|g^*^ r gugj/j J t'=5ri^*^. r 

^iOlSoPDLSrfflv^T, ryyhf-^'SPDMt 
Ltryy^'tji^flts. -t, xf^/rssmmz 
ts^^x. PDimt/' ^mmtRi x'$>i%^m. r 
vyh r-!'mwipt>m^j:P D L(7)m^mt?> 
tzmmwo, zi7)m. d:(DXryr54i,zi5\\ 
X. ruyhf—?<7)f-:?if^rm^i. f<r)r^) 
yvr-m-mm-h. mz. xfyr5 5i>zi5\.^ 
X. r-99Ar(nmLtiy^iy\'r-9<r>^\zyv 
y ^-y^x^A^-V^ist^ts^f^milM. /77^ 
-/'^x^A:<-v^^tiik^\.z\t. mxf^yr5^\z 

SL, S/h(^PDL5SJRtS. fit. mxrvr 

LT p D i^'k.mm^i^mmmifM^p^ 
i^mmi. ^fitio. si^rPDL^^i^^i, 

<^X. <J:£7);^T7r5 9(c*jV^T. ;;T'SISi;§^i;tP 
DLKJ;!). EnitSf-:?l:PDL^L, rUV^'t 

[ 0 0 5 n i: C ±a L7^lliS0lltfcV^-CI±. 9] 
^Xhk-^^~>^(7)?)., ®y=7 7 <v7Xb^?^-u(n 

^> ®r=Jf;^ht:/77^ 7^';^i:>^^-i;J^t■|■ 
tfJ (nims.zmix\^i,if. :.(n^izii\rz. m 

lis. nt ^^f^xvti^^y < 'y^x<nhi o*^ 



15: P D L 0 , 

[0052] ^tltWLTa, ^Ji{f . PDLmm/ 
Klfllif f-^"<.-;^ ( 7 : 04 ) ^^f-rJ'^Drli-e, ig 

m^^rt IX. w.zm^fmmf-?(rmuf 

m^^^tzf-?mhti. 110 
\i. ?T)Lm'^/'mmf~9'<^-xm\(7y-mi 
mtmx'hh, z<7)^^ Mtc, mw-^mm 
^-^yY^mhf^xhm^-^yYmi^vy 

ipt, iS«^'^7*0SltLT. /7 7-f7i7X3^? 

VHsoit^^JS 0%<r)mzl-)X2m.^zmifiV 
*t:jDit . i OlSSIco^ttt-^ijiir/iP D L^lKf 

[0053] mwn:wmh, m9\zmi.oi,z. p 

DL{l:^H/jEl^^T-^'<-;^7 0t*3V>T{i. m 
^^^rcnrntlx ^f^xhtf^yy-i ^y^xco 
^jtcov^tli:. ''rJf;^hi:/57^7^';^iOA (/ 
yy^'/fxiisoxm) it ^r^xvbif'yy^ 
■ 7:?;i(0A (/77^ v9X\,i5 0%^Xk) j <7)21S 

[00 54] m\r—$'(r)^^y):lX 
^xvi^yy Kv^>x<r)?i.sX'h'yXi^. fcotpcoy. 
97 7^xfi}ifavy KA«5 0%l.:Lbt'l)§:»^fc 
(1 PDL^ffii^ rpDL#l J ttlt. fcoPD 

YifiSOXmVh^^iZ. PDLiO^S: rpoL 

#ij kttt. fWDummiK mimhtc 

4. ^il^>i!O^T-:?SrPDL^M/KjS^T- 
^"■^-xiOizm^tX. ;oj:a=5r^f-^&ffl 
V^t, PDL$:liRt^;}:{cj:0, iOHfOtttt 
-^iyttz P D L I. J: 0 (c^l, , 

[ 0 0 5 5 ] St. wicommiz-^^^xm^i, 

<^^Wcfev>-Cli. E|J)9lT-:?*>^>l^^''fr$'|il« 

::iOiti/), i^-'ySi^f^xhtSix. 2^ 

-i'i^^rizm^tixito. zcDmizxhmiz 

ioX. l«)=5rPDLi£-lS?UptLTt, gl^rP 
[0056] LTti, 0 , '^-•/'ftKigifJ 

■kiznixii. ^-vmzmmm<r)PDLimti 
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[0057] z<7)tiMzii^ tiiimmmm(r)>mizi3u 

[0058] D.PA (Document P 

rinting Ap p 1 i c a t i o n ; I SO 1 0 
17 5) i,zLfztf^r>t::T<Jyi^(0^. 1 i/n tTMc 

3 iarry yi?(om^Ui^-i^mzm^<7)}i^A:;t y h 

[00 5 9] c^tfcio, 7;i^^PDLT'jy^taj:^i 
^-^'rtcoryy^T'-^tcfttjjaL^PD 

2.. 

[llS£7)^^:2:mBg] 

imi] mi {4*^Hj«-iisgi5ijcor y y k 7 ^ 



[112] ll2{i7°yy^'H7'fA-fc:J:|,$i|fflij!!tac7)- 

[03] m3iiPDLm:t:m(7i~&ii^-tm. 

[04] a4{iPDLfl:i^/l(gjMB$|SlT-^'<-X 

[05] H 5 ii^^m<r)~mmm<r)r vy^^^'^^/i 

[06] 06{i:V'?-y'^;U3ytfa-^'tryy^'<7) 

[07 ] 07{i7-y vy-( j^mMim^mmt 



[08] 08{i-fA^::^-f>'^7x-x«®a5{:J:S 

[09] m9iify-<^x^ y^ya:-y^mmmzi:h 
[010] 010 « p D L'mfSiy$m!^mf-i!'K 

l-TA-^;^K9>f A^>'^7x-xaijfflia{ (DD I©J 

fflllfP) . 2-'<->''iE^g#^4^aj (PDMb 

gg) ^ s...^-^^^-y^p^^^^ 4-—mmu. 5- 

iimwj^iPDLm^jm) . 7-PDuti^/f 

~^mmmmf~i^'<~x. a-rvy^mm^. 9- 

13-TVy:^\<y>(/<^ lA-ruy^. 



[03] 



GDi3&Wrrr-5}Sii3T>K 
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Output (ARC) 
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0 


0 


Output (ELLIPSE) 


0 


X 


X 


Out pu t (CIRCLE) 


0 
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mi] 



13 



GDI, EXE 



-12 



IT 



'3 



5 



PDLtfcfJ^ 



2 



X 



PDLffcU 



PDLM 
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im2] 



START ^ 



K^^r-'W^'^x-X TDD 



21 



22 




NO 



PDL aam-rs. 



24 




NO 



YES 



C END ^ 



26 



l:/J\®PDL$:3aRTa. 



-27 
02 
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6 ^■'-y-^-^vtfi-iitrfijViKDlSfiK 
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r7a r 


p.7b 


r-4- 


^4— - — 


rJJe 




r 

PDL# 




p Fi r >b-a 
(ffiffilMBS)fcU) 






PDL#1 


5.0 88C/1MB 


1.2 MB/IMB 


125 




PDL#2 


3.5 sec/llffl 


1.1 MB/IMB 


526 




PDL#3 


5.5 sec/lMB 


1.1 MB/INB 


21 




.PDL#1 


6.5 sec/lNB 


1.1 MB/IHB 


32 
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558 
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4.0 sec/IMB 


1.5 MB/lMB 


35 
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1.2 MB/IMB 


6 
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325 
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2.0 sec/llffl 


1.2 MB/IMB 


54 
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1.1 MB/IMB 


14 


PDL#2 
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1.8 MB/IMB 


78 




PDL#3 


9.0 sec/IMB 


U3 MB/IMB 


852 
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[115] 



( START^ 



^rXYV^'I^x-X TGDI . 



K^-r>^V>3» X TDD 





-51 



-52 



54 




NO 




— ^56 
7 






58 


NO 



YES 



«SItr-5 Sr#Mb, PDL<t 



( END ^ g[5 
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(GDI. EXE) 



■11 

GD I (Graphics Device Interface) 

12 



I 




DDI (Device Driver Interface) 



-13 



Physical Interface 



■14 



@ 7 ^'J^* ii^^fi(im.mi 
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j21 



11 



ma] 
12 



GDI. EXE 



-CI 



13 



CreateDC 



Ellipse 


Enable 


GD r INFO 
^ (Ellipse(?)SiirtJ nitg) 


OUTPUTflSUipse) 
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7yrj>r-i/3V 



GDI. EXE 
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13 



CreateDC 



Ellipse 



Enable 



GDIINFO 



QUTPUT(SCANLINE) 



QUTPUT(SCANLIWE) 



QUTPUT(SCANLINE) 



OUTPUT(SCANLINE) 



PDLtiitf 



PDLffl;!j 



PDLitiS 



09 »**CDggft (^(02) 
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cmo] 



70 





PDL# 


PDMbBfPa 


PDLx-5?4 






PUT. it 1 




1.2 HB/IMB 


125 




PDL# 2 




1 1 un film 

1.1 NB/IHB 


526 




P "TJ T It ^ 
Jj 1j # o 


C R /I »/n 

ii.o sec/lPffl 


l.l MB/IMB 


21 




PDL# i 


u» w ofXff LnD 


1 1 MD/DUD 

1.1 nD/lnD 


3Z 




PDL# 2 




i.l MB/lMB 


558 




P "RT if 9 
1./ JU tr O 




1.5 MB/IMB 


35 




PDL# 1 




1.2 nivinB 


- 6 




PDL#2 


9.0 sec/lNB 


1.1 MB/IMB 


325 




PDL#3 


2.0 sec/lNB 


1.2 MB/IMB 


54 




PDL#1 


6.0 sec/lNB 


1.1 MB/IMB 


14 


PDL#2 


7.0 sec/lMB 


1.8 MB/IMB 


78 


PDLIf 3 


9.0 sec/lHB 


1.3 MB/IMB 


852 




PDL#1 


2.0 sec/llffi 


1.1 MB/IMB 


58 


PDL#2 


4.0 sec/lNB 


1.1 MB/IMB 


32 


PDL«3 


6.0 sec/lNB 


1.1 MB/IMB 


258 























EllO 



